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(57) Abstract: 

PROBLEM TO BE SOLVED: To avoid contaminating a 
wafer with particles and uniformly treat the wafer while 
feeding an ultrasonic wave by dipping the entire wafer 
being rotated in a treating liq. 

SOLUTION: A water treating tank 10 has a depth enough 
to dip the entire wafer 40 and is filled with a treating 
liq. and the entire wafer is dipped therein. A wafer 
rotating member is disposed below the wafer 40 to rotate 
the wafer while being moved up and down, thereby 
preventing particles from being adsorbed by the wafer at 
the boundary between the liq. and air, since the 
particles, if deposited to the wafer 40, easily return 
to the treating liq. This more uniformly treats the wafer. 
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14, l»***aB«Sr*i-4fc*. ##?Lf£S iJB^JtU 



0-242102 
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[0 0 7 2] Ull 0 (e) 14, ±.m<DmkJjmz£*)n 

KS&ftff, ft2«OS^5 0 5<0SffiW^t^lCllo-C, # 
#dFLfC^5 0 3 ^SSil) *S3Mafl» 0 J$ 

[00 7 3] #Jx.f4, ft 2 5 0 5 t l-Xm®:&<D 

5, 

[0 0 7 4] ^i^S^SBl 0 OKiS?*^ 

<Dmm.j5mzM-rz>nMm*WLm-tz>o 
[0075] imn&m i ] r ommm^mw^MKm-r 

[0076] ja#c**s»fc**ufc»3i-'Njjiawi ort»c 

^^/NSr-fei/ H U <?oi^^lHlte$-fr/«C^t > , j^lMH 
[0 0 7 7] [MMffl 2 ] r<7?3lJ£0iJl4, TV^e=T, 

r w m.&& c<t5 &#i4 -> y =i i/<y =-'^<Dmm<os<— =f 
-< ? A'&teis-rztzMzfif-mxhz,, 

[0 0 7 8] j^j8 0^7^ = 7, i&gtffcTKiftzK, *fi 

Hz rojSW&SrSUDbT, ^^a'^Sr^Ufc. Z.<Dfc 

£iz, Sfc, /<— ^ucQl&Scli^^vgffit-fci^T 

[0 0 7 9] [HJSCT3] rcoHiSMI4, ->y=>>"Jl(D 

[0 0 8 0] 5^g?, P®?S:1 : 200 : 200© 

«-&T?jR^UfcS-S'tt*<»fc*ilfcfi'*/N&«W 10rt 
\Zis>J =i^?=.^&-tey h L, ^!>i^NS:lHlte$it^/!)S 
jf^JO. 5MH zCOjg^igSr^DLr, »!7i/^S 
ffi§:3 0#F^^-y^Vi/Lfc o Z\(Dmm, ^a^i 
^S*S»— 1 . 0 m m^i/^^^^tvfc iffl^roi 

± 5%EiTT-fcofc 0 

[00 8 1] [5HJ£0IJ4] rroHlfe«l4, S iCiro 
^i/^^^ffitrM-rSo s i o.foiyf y^tii 

[oo8 2] i. 2%<D%,mt>m-fc.zintiLV x.^«mm 

lO^lr, S i O.S*s«fiJt3ixfc**^«:-fcj/ h L, 
t^^=/N^(Hl|5$-fr/<C^e, N ii^O. 5MH z CO^^&S: 
gl^JDUT, S i O t ^S:3 OWxyfy^L-fc, rco 
IS*, SiO,g/45t&-|r^4 nmxyfy^jjxfe, d 
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[008 3] [H160IJ5] Z<DmtiZ&m. Si 3 Nj^) 

?&mmmmmx&z> 0 

[o o 8 4 j f&mmmfimtizthtit? ~^f&mt§ i o^ 

^Eiffc^&^ib. #}0. 5MHz<nm^$i&mi\l> 
X. S i sN*m$:=>iy?' >^L7co Z.<D&^ Si s N, 
i^c^ i o 0 nrax^/f y^^nfCo Z<D&f(D*- 

? =*^<DmftRw *^mx 

±3%£XTX3b^tz 0 

[0 0 8 5] LMti&ffl 6 ] ^JUgMte. ^dFLjCv-y^ 

[0 0 8 6] il^TK^Tk, ^7k60?l^^^f c 

0. 2 5MHz^@^^WLT, #?L§f y :3 Vjf 
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o/c 0 

[0 0 8 7] fc*3* K.Sakaguchi et al. , Jpn. Appl. Phy 
s. Vol. 34, parti, No. 2B, 842-847 ( 1 995) \Z *5 l^T, 
is}) y^^^-Xix^T^ntV^o 

[0088] Lmmm7] z^mmmte. soi**^ 
[0089] 3c-r\ mi<Dmm*M&^ztz.fr<Dm&M, 

S i S«5 0 1 SrHF^fgf ^jo^T^^tjsSibT, ^ 
7LICS i/f 5 0 2£7f££jcLfc (010 (a) #flB) 0 C 

(ommit^m^ uT<Dmvxhz> 0 

20 [0 0 9 0] 



7 (mA/cm l ) 
HF : H t O : CtH 5 OH= 1 
11 (m i n) 



&?LWSi<vm& : 12 Um) 

ccDS«Sr^#H^4 j ^^^r4 o or-ei 

[0 0 9 1] jkv^-e, #?L«S i|5 0 2±|ICVD(C 
hemical Vapor Deposition) fe\Z X *9 0 . 3 0/i m<7)^ 
jgfiS iJB5 0 3Sr3itr**v/^yuj5S;ft$-tirfc (010 30 

(b) #{&) 0 £^:ttf**$/*/Wjfc**#H:, ^TO 

[0 0 9 2] y—XlfX : SiHi Clt/H* 



0. 5/18 0 (1 /m i n) 

8 0 (T o r r ) 

9 5 0 OC) 
0 . 3 ( /z m/m i n ) 

#C^T\ TOS if (itTdr^S/^/uJI) 5 0 31C 
HJaWKKJ: 5 2 0 0nra^SiOtl5 0 4 Sr^Lfc 
(El 1 0 ( c ) #flg) o 40 
[0 0 9 3] #;v^\ ioJ:5Kbt»*UfcHi o 

(c) 1 »2(DS«-ea>*S \WSL 

5 0 5^, SiOti5 0 4^J:9{atfl^^ 

toitrfc (0io (d) #RR) 0 

[0 0 9 4] »Cl^T% JBlO&KJlOlftttJfcS iM5 
0 1 S:8fe*bT, #?LKS i|5 0 2Sr«Ul$iirfc (0 
10(e) #fig) o 

[0095] Ml. aBft^k***. 

K*«fc*iifc**/>*iJI 1 Ortfc, 010 (e) \z 



#5 0. 2 5MHz^fiS^WU #?L»S ii5 0 
2Srxyfy^L^ (010 (f) #f&) 0 :a>BR, ^ 
?L1fS ijf5 0 2<D^y^^^m&(Om— tttt, ffirtX 

s i<o#ng (^^>-^) sr^*^ffirt&t/9*^we 

[00 9 6] #7LS?S ii5 0 2 GO^ y^-V^fc: * 
W B S if (^fc^^i^/ujf) 5 0 3l±iyf 

[0 0 9 7] -Tfcfr*,, ±Ewiyfy^»i:i5¥lB 
ftS if5 0 3^iy^-V^j«*H:«*T(S< > ^?LK 
Siiso 2i:VMs i!5 0 3 hnx-v^^PWR 

5 o 3^^s/^>^$n^fiii. «+Aeft-efc9, n 

[0 0 9 8] 010 ( f ) fi, ±fiE<oxe^J:9?#5>ix 
/cSOI !?x/nS:/tLTV^o r^SOI S 
iOti5 04±i^0. 2/zmfwW 0 S 11503 

£#-t-3 0 :o*e*siS5 0 3wlWS:irt4ii: 

lot i o o&\z^\,^xmj£i*£itz.z>, mm* 2 o 1 

n m± 4 n m"Cfoo /c Q 

[0099] cojftikM-ea. *e>K. **#H« E t j ic: 

»V>T1 lOOtt^l^mHlUco -t LT, 
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so i * ~^<omffi<nm£*m*mj3mmmx~mffii,tz 

2 nmt'fcot Ztllt* ii^rfiflg £*XT^£ S i 

tZ* 

[oioi] si o t m\*. ±u<nx o\z%$i <Dmm<D 

^2<OS«5 0 5<OigffiU:^/£LTt>&^U S# 
[0 10 2] S2(OS«i:tt, ^^co^@i§ 

mm 
mm 

^^b$-fr/c 0 ^O^tl-ct'P^LKSi® 5 0 2<D 

[0 10 6] &^T% ^?L{f SiJf 5 0 2±I^CVD(Ch 
emical Vapor Deposit ion) <fc 9 0. 15 n m(D%iffe 



( 9 ) &M¥l 0-24 2 1 0 2 
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sso t m&§> sig5 0 3i <om^^M<omz x *) 

[0 10 3] [JHJS#J8] C^HJSCTii, SOI^x/n 
13. H 1 0^^-rxgir^T^^fc^, 01O£#f$ 

io istefcbmw-tz* 

[0104] mi<Dmfa*Mf&-?z>tzib<Dm&M> 
Si^«5 0 i &HFmwz*\zia\,^xmmt&i,x&TL 

K5 0 2Sr«Lfc (El 10 (a) #R8) 0 z<omMfc 

f&ikmz. sxrcomyxhZo 

[0 10 5] 



7 (mA/cm*) 
HF:HiO: C t H 6 OH= 1 
5 (m i n) 
5 . 5 ( ti m) 



2 1 
HF 
2 0 
0. 5 



(mA/ cm 1 ) 
H t O : CiH 6 OH= 1 
(sec) 



(// m) 



30 



f B Sii5 0 3£^t'^v'-WW&ft£-t>:fc 



(b) #fft) 
[0107] 



n <Z) 3i fc° * ^ -y 12 - 



1 o 

UT<D 



y — : SiHiCU/Hi 

0. 5/180 (1 /m i n) 

8 0 (T o r r ) 

9 5 0 OC) 

0 . 3 ( ii m/m i n ) 
#C^T% m&£kS i (^h^^>>^yug) 5 0 3±twg£ 
ffcK X 9 1 0 0 nmCOSiOtl 5 0 4 £7f2/&L7c (0 1 
0 (c) #fBD 0 

[0 10 8] #C^T\ C(7>J: P^LT^LfcEJl 0 
(c) \Z7jki-mi(Dmmt. fg2 (OS iS«5 0 5 i 

Sr. SiO t Jf5 0 4£J££r<fc pKLT&S^fcHtfc (0 

10 ( d ) #fi&) 0 

[0 10 9] #C^T% mSfo&«£2 1mA/ cm 1 (3? 
2&m t^XBf&^tz&imS ii^LT, 
^it*^£2&K;»lBU m2<nmfo5 o 5M(om 
ffi±fc, ^7LSCS i!5 0 3£^ffi£i±-fc (01 0 

(e) #i$) o teV&ttfzV^s-CDftmJjmtVX 



40 



50 



12. i) mm&zmmmz5\o&z>. 2) ^cs, 3) 

*DEE-t-^, 4) 5) «ffi^b^LTffJ^ 

i\ 6) mfcJlZmm-tZ. 7) itS^rST^^fe 

9, ^tib<Dxm*{£mzmR\^xmmu%z>o 

ffi^fflfcStlt^x/Nfeli 1 Ortfc. 010 (e) \Z 
#J0. 2 5MHz(D)@fI^M0U #?L{fS i J| 5 0 

2 sr^^^^^ufc (010 (f ) mm) o r^i, # 

?LffS i I 5 0 2<50x 7 f y^ift^-ffi|j: x 
V^*^BB"e± 5%J^TTfoofc 0 Z.CDX 5 ?x/n 

m-izfem-tz z. t a*-e# 5o 

[0111] ^?LKS if50 2cox 7 f y^C^iN 

>^ byrmt Lxmrn-tZo l^o-c, ^tlss 

i!50 2^^^yNco^^j-^VNTil^6<)^^^^>'>/ 
[0 112] i-*to*>, iiS^j.y^V'^JStctSi 

isiiso 3<D^v^>'<ym&&mtbx{&< 

S ii5 0 2 <h^f B S if5 0 3 t^xyfy^IR 
Itlil 0^5^J^±X*fo^)o b/c^oT, ^IS^Sil 

5 o s^^^^^^^^^fiii, fc+Aeacefco, H 
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[01131010 ( f ) I*, ±sS.<Di:U\Z£<9'&btX 
fcSOl!?i^TLtl^ 0 rWSOI^x/NlJ, S 
iO,i504±l:0. l/imffroWS il50 3 
SrW-TSo Z<om&S>S i @5 0 3 <D^jpSrSrt^ffitc 

lot i o o.-Sdoi^-cga^L/ct Hffii i o i 

n m ± 3 n mt?feofc 0 

[0 1 14] rw^JSCTT-li, $e>tc. **«H««Pfc 
Jo^Tl 1 0 0 < CT*^*n.S«r^l^W4Sb^ o It, 
SO I ^^^oftffiOft^Srll^M^WIWi-efMBL*. 

5 um^(ommzioit^m^mm.^\tmo. io 

[0 1151 Sfc, ±IB«XRM«a>«iz, Sigm^-gl^t 
*^f B Sii50 3 k:i±, •rfc*li**K0m£ b-c*3 

[ o l i 6 1 Si o.JKht, ±&<o£ 5 i (DmWL<o 
Wi^IS il (^f^v^A-Jf) 5 0 3±K»jft'*-3 
te, I20M5 0 SW^ffilr^LTtfiV^L, pSj# 20 

[0 117J $2oSStLt, ^*«?3tai8 

s«) t i&sgft sii5 03t <D$m&m&<omz. ± 

¥£AS i/f 5 0 3K*!1 y^ASw fcESih-TS fc 
TK^H^+T-W^Sli, 10 0 O'CWTOSa 

[0118] z<Dmmm\-&\>^T^ fmy&t>ittz<?=. 30 
[oi i9] *7&vji58o*j6«-ett, &fimsim 

BsSrSJflLfcflK?****. iJMSiTbS ilc»i*l:i4. C 

[0 12 0] tfc, ^ILSSiillCli, GaAs, I 

CJ:D»ritt5Cti!St#, "GaAs o 

n Si", "GaAs on Glass (Quartz)" 3? 
(Ti-mmW^f^ OE I ClwjgLfc^i/NSrf^SJi- 

Slitt^S. 

[o i 2 1 1 &nmsi®%mvi(fi)\z^y?-^-y so 
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5. 

[01221 ( a ) sfcg? 

(b) ^:fc±tfi®gHb***<D/>#< t 

(c) /<y77-K*i 

(d) /< 7 7t- K#gf|-T^3— yUSoiOtig^tTK^ 

(e) • #j& • g*®Wig-g-j« 

[0 12 3] 
[0 12 4] 

[0fficofa#7iift0j] 

[0 1 1 *&w<Dm i <Dmn<Dmmz&z v-^^&mm 

[0 2] Hll^t^xAj&lSlcMffcS. 
[03] ^*/N|Hl(E««-«>«|j«««r5%-r«t«H-C*»5. 

[04i t~s^m&tt*&h±\fj3faiz&im£-<ttzm 
&<d $ =.s^<DWW)&^-t-mx*h5 0 

[0 5] tyxyf->3V • 77? hSr^-TS 1 ?^^ 

(Dmwi&^-tmx'ibZo 

[0 6 ] -7^^0Ko K«>te»«*«Sri5%-t-WfaBB|-e 

[0 7] ^A@gp s/ v<i>iib\zfa<nmi&m*7*-rm 

B50T-fc5 t , 

[0 8 ] ^A@6n - y h'nisimBftnm&Trri-a-eb 

[09] *tfS38dfe-t-3JSESj H/i^Srpi'MlHESlW 

[0io] *»#:»3i^«>tt3s*jfearsrrxsH-e* 

[flF-f§-4>fft9§] 

i o ^^&yiii§ 

l l W3C&m& 

1 1 a $4SS5 

2 0 t-/<-7n-fl 

2 i mmm 

2 1a tfctU^'f' y 

2 i b tjfc#&'<-r r 

2 1c tfe&Q 

3 0 S^i^W 

3 i m^&m 
3 2 m&mm 



( 11 ) 
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4 0 

4 1 & ZXLS^Tfr/Uy 

4 2 iiLW&^Mtt 

5 0 fr^MiHtegttt 
5 2 (HlteW 

5 3 £7o^[h]|co y K 
53a— 53c 

5 4 ill |g n y K 
55 
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5 7 afeo^K 
5 8 fftggff 

5 9 ^e— * 

i o o ^✓Ngigagg 

5 0 1 *gf 0 S iS« 
5 0 2 ^?LfC S i Ji 

503 ft&finm 

5 0 4 Si Ot® 
5 0 5 %Z O0g;& 



[01 ] 




2lc 2!C 2lc 2lc 2\Q 2lb 
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( 12 ) 
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( 13 ) 



#P*pi 0-2 4 2 1 0 2 




( 14 ) 



0-242102 



7DV Y^—\?<DWt% 



mM^ffllE:T>L J f-3Ta30#2^- 

(72)^hj# mm -m 

mMf&^fflETA-f-3TS30#2^ 



